The effects of climate change on economic development in the coastal zone cannot be ignored in future coastal zone management plans. This chapter reports the outcome of the group discussion centred round the three questions posed by Nicholls and Klein on how the coastal zone can be effectively managed in the future. The first question asked how we can marry together the human and natural values of a system in the upcoming decades. The results of the discussion highlighted the utility of using scenarios to obtain good management plans that take into account the three provisions of human safety, economic development and ecological integrity while still achieving a situation of sustainable development. The second question addressed the tools required to achieve these management goals and discusses the role of public participation and media communication. The third question asked what proactive strategies can be used to effectively manage the coastal zone in the 21 st Century and an example of the Humber estuary management plan is given. It is proposed that a robust and flexible integrated coastal zone management plan is the only effective way to manage the coastal zone in a sustainable manner in the uncertain face of climate change. 
Introduction
Coastal zones represent the narrow transitional zone between the world's land and oceans, characterised by highly diverse ecosystems such as cliffs, beaches, dunes and wetlands. Many people have settled in coastal zones to take advantage of the range of opportunities for food production, transportation, recreation and other human activities provided here. A large part of the global human population now lives in coastal areas: estimates range from 20.6 per cent within 30 km of the sea to 37 per cent in the nearest 100 km to the coast (Cohen et al. 1997, see also Small and Nicholls 2003) . In addition, a considerable portion of global economic wealth is generated in coastal zones (Turner et al. 1996) . Many coastal locations exhibit a growth in population and income higher than their national averages (Carter 1988 , WCC'93 1994 , as well as substantial urbanisation (Nicholls 1995 , Klein et al. 2002 .
Natural climate variability is inherent in natural systems and it is upon this natural variability that human-induced climate change is overlain. Greenhouse gas concentrations have been growing since the Industrial Revolution and furthermore, it is expected that these gases will continue to increase in concentration in the atmosphere through the 21st century, although this change will depend on a range of factors (e.g., Nakicenovic and Swart 2000) . This is turn will lead to global climate change and sea-level rise with important impacts across Europe and the world (Houghton et al. 2001 , McCarthy et al. 2001 , Parry 2000 . Therefore, adaptation to climate change, whatever its cause, is necessary for the future well-being of ecological and human systems. Matters are also complicated by other social and economic changes that also place stress on the coastal system and may interact with the effects of climate change (Holligan and De Boois 1993 , Klein and Nicholls 1999 , IGBP-LOICZ 2003 .
Many of the effects of climate change, but by no means all, will present threats to the vulnerable coastal zone and also cause changes to both the inland catchments and open sea. Possible effects of climate change on the coast zone include:
• Changes in storm frequency and intensity, including surge tides; • Increases in mean sea level;
• Changes in patterns of erosion and sedimentation; • Increased flood risks;
• Increases in the temperature of land, air and water affecting the distribution of species, soil processes, etc; • Changes in rainfall and run-off patterns and hence the flow regimes of rivers draining to the sea, which may in turn affect nutrient inputs, the salinity regime of estuaries, mixing patterns and flood risks; • Changes in groundwater and saline intrusion;
• Changes in wind direction and velocity, which could affect mixing patterns and flooding; • Changes in the distribution of human, animal and plant pathogens, and other health effects; • Damage to archaeological sites and the historic environment;
• Changes in oceanic circulation patterns;
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The effects of climate change and associated sea-level rise threaten economic sectors to a varying extent. The following socio-economic impacts were identified by McLean et al. (2001) :
• Increased loss of property and coastal habitats;
• Increased flood risk and potential loss of life;
• Damage to coastal protection works and other infrastructure;
• Loss of renewable and subsistence resources;
• Loss of tourism, recreation, and transportation functions;
• Loss of non-monetary cultural resources and values;
• Impacts on agriculture and aquaculture through decline in soil and water quality.
It must also be recognised that not only is the coastal zone and the economical development therein impacted by climate change but that this economic development can also impact upon climate change and so care must be taken not to exacerbate the problems now beginning to manifest in our coastal zones. Moreover, it should not be forgotten that although humans are the main driver of ecosystem change, they are also are part of the ecosystem itself. Therefore, the response to climate change in coastal areas should be a twin-track process (Nicholls and Lowe 2004 ):
• Reduce greenhouse gas emissions;
• Adapt to the change that is inevitable.
The mechanisms causing climate variation and the effects that climate change then will have on the coastal environment are still not fully understood. Likewise socio-economic trends are dependent on many factors, including political decisions. The quantitative prediction of the future impacts on the coast in the longerterm (say next 50 to 100 years) is consequently fraught with uncertainty. Nicholls and Klein (this volume) identified that while the European Union has taken a leading role in reducing greenhouse gas emissions, preparation for adapting to sealevel rise and climate change in Europe's coastal areas is much more patchy. In terms of encouraging and developing adaptation to the effects of climate change on the coastal zone, Nicholls and Klein (this volume) posed the following three questions, which the group explored:
1. Protecting human use and sustaining the natural functioning of the coast: how can we most effectively marry these two often conflicting goals (especially given the long-term commitment to sea-level rise)? 2. Considering the available tools and methods for coastal management, what useful tools and methods exist for climate change issues and what new tools and methods are required to effectively manage the challenges of the 21 st Century? 3. What is the appropriate role of proactive versus reactive (wait and see) adaptation policies in long-term management of the coastal zone, and how can proactive approaches be best facilitated?
The remainder of this paper summarises these discussions to provide suggestions on how to approach the management of the European coastal zone in the light of inevitable but uncertain change. Section 2 discusses how to balance human values with the natural worth of a system and gives some suggestions about how we can achieve a balance between these two often opposing elements. The use of scenario development is proposed and an example of such an exercise is presented. This section also introduces the concept of management of a dynamic coastal environment. Section 3 covers the tools and mechanisms now available to help us effectively manage the coastal zone. This section also presents the five priorities identified by the group as important requirements for the future management of the coastal zone. Section 4 addresses the role of proactive strategies and provides an example of a proactive management strategy now in place in the Humber basin, England. Finally, Section 5 provides some conclusions and proposes some future guidelines for more effectively managing the coastal zone in the future.
Human values versus natural systems
As discussed in Nicholls and Klein (this volume) , there is a challenge to provide human safety and promote economic development without compromising ecological integrity. Although, ecosystems contribute to human safety provision and economic development, this contribution is often not quantified and therefore the benefits are not recognised in management. This is exacerbated by the lack of knowledge of the contribution of ecosystems to human welfare, such as the ability of salt marshes to reduce wave energy in coastal systems and their potential role as a natural buffer (Allen and Pye 1992, Allen 2000) . In the past under 'traditional development', economic growth development and human safety concerns have usually taken precedence over the preservation of ecological integrity, often resulting in a slow but steady decline in the environment and the services that it can provide (Figure 1 ). While the degree of loss of environmental integrity can be kept to a minimum in a future where there is a high degree of certainty of the effects of climate change on a system, this is not the case in a situation of low certainty. In such a scenario, the potential losses to the environment are large and may increase with the pace of economic development. In contrast, if a policy of sustainable development is followed, the degree of loss of ecological integrity is less and should be minimised, particularly in the situations where there is a high degree of certainty of the climate impacts. Under the situation of low certainty, the potential range of loss or augmentation of ecological integrity is wider, but it is still higher than that of the traditional development strategy, regardless of the level of economic development. This is also true for human safety, as ecological integrity maintains geomorphic features (beaches, salt marshes, etc.) that contribute to human safety, the third key point.
In order to move towards a more sustainable development of Europe's coasts, the group agreed that it is critical that (Figure 1 ):
1. Adaptive management approaches be adopted in which we maximise the possibility to 'learn by doing'; 2. Sustaining and enhancing natural buffers become a priority, rather than depend solely on artificial defences;
Fig. 1.
A diagrammatic view of the evolution of human safety and ecological integrity with increasing levels of economic development under different development pathways and levels of certainty. The hatched lines on the right indicate the shifts that occur moving from a traditional development pathway to a sustainable development pathway 3. Strategic land use planning be implemented; 4. Disaster preparedness is considered in addition to traditional defences, so that we are prepared for all eventualities.
Scenario-based analysis
One way of addressing the three priorities of human safety, economic development and ecological integrity, given the uncertainty of the future, is to develop scenarios to define the range of possible outcomes of various contrasting projections of future situations (e.g. Parry 2000 , UNEP, 2002 . These should include various combinations of economic development and the degree of change expected. The example of scenario-based analysis used by the group is described below.
The context
Imagine yourself in the position of scientific adviser to the newly established coastal zone management agency of a European deltaic country. This country has a heavily developed coastal zone, where agriculture, tourism and industry are the most important sectors. In addition, it has one of Europe's largest ports, as well as valuable coastal habitats. More than half the country's population and capital assets can be found in the coastal zone. The newly established coastal management agency has the responsibility of developing and implementing a cost-effective integrated policy aimed at ensuring human safety, economic development and ecological integrity. The agency uses a 50-year planning horizon; it is aware that socio-economic change and climate change over this period will present a challenge to addressing these three priorities, although there is uncertainty as to the nature and magnitude of this challenge.
The scenarios
To allow for this uncertainty, the agency has developed three socio-economic scenarios and two climate scenarios, which provide six cases that you are asked to analyse. The scenarios can be summarised as follows:
Socio-economic scenario I:
The coastal population continues to grow at its current rate for the first ten years and then gradually stabilises. Economic growth continues at its current rate until 2050. The main economic sectors remain the same.
Socio-economic scenario II:
The coastal population and economy grow at significantly higher rates than is currently the case, which is associated with large-scale investment in infrastructure, intensified agriculture and a sharp increase in tourism. Socio-economic scenario III: Economic growth in the coast stalls and people move away from the coast. Agriculture continues whilst industrial activity and tourism diminish. A marine national park is established. Climate scenario A: Climate change will lead to a sea-level rise of 50 cm and an increase in summer precipitation of 20% by 2050. No other changes will occur. Climate scenario B: Climate change will lead to a sea-level rise of 50 cm by 2050. In addition, storminess, summer and winter precipitation and river runoff will change significantly, but the magnitude and direction of these changes are uncertain.
The exercise
The group was divided up into three subgroups and each subgroup was asked to analyse two cases (one socio-economic scenario combined with the two climate scenarios) by answering the following questions:
1. What will be the combined impacts of the projected socio-economic change and climate change on human safety, economic development and ecological integrity? The results of the exercise are presented in Table 1 . In the situation of high development (socio-economic scenario I), the proposed strategy is to locate the high value assets in concentrated regions and protect those regions with hard defences at the cost of sacrificing some of soft defences (e.g. polders). By encouraging marshes to grow in front of the sea walls, some ecological integrity can be maintained as well as providing a system of wave damping, but in this situation, it is clear that economic development and human safety are the first priorities at the cost of ecological integrity. Inland, upstream management practices such as the construction of above ground water storage and drainage systems that allow for controlled flow, as well as planning actions that are focussed towards tree planting and wetland development will increase the storage capacities in the watershed. These actions will augment the buffering capacity of the system and reduce the impacts of storms on the floodplains. One of the main differences between a fairly certain future climate and an uncertain future climate is that the costs will be higher in the uncertain situation as a much more interventionist design will be required. However, the high economic growth in this scenario means that society can pay for this highly interventionist style of coastal management.
In the second scenario, the less wealthy economy requires that there is a managed trade off between agriculture and ecological integrity. One strategy of dealing with this is to raise dunes and dikes to dissipate wind and wave energy, thereby using natural systems to create barriers against the sea. This requires, as in the first scenario, more knowledge in terms of future storm characteristics and then the marriage of this with coastal engineering to provide a safe solution.
In the third socio-economic scenario, that of lowest economic development but maintaining the highest ecological value, a widespread policy of managed retreat is proposed. This retreat would result in the reallocation of the populace into either urban areas or to regions above the flood line. The centralisation of population around urban areas of economic interest i.e. ports that are protected by hard defences, will allow for a relaxation of protection in other areas. This will result in shifts in agricultural practices in the coastal regions towards the use of islands, refuges, and towards a flood-adapted agriculture (as might have been found in Europe several centuries or more ago). Thus a high degree of ecological integrity will be conserved and this will enhance natural buffers. This third scenario, where funds are limited to deal with sea defences, means that there is most need to accept that there will be a risk of flooding and that the magnitude of risk will be dependant on the area characteristics.
The uncertainty in predictions of future situations means that any plan must be flexible. This means that the use of adaptive management strategies is imperative and therefore, more research on the behaviour of natural systems under climate change is essential. This can only be achieved by creating the knowledge base required to develop a more integrated understanding of functioning of the coastal zone. Furthermore, careful and controlled land use planning is critical to the success of any of these plans and it is evident that any planning action also needs to be flexible enough to adapt to the changing future. The development of a rapid feedback system that allows for adaptability within management plans will achieve this goal, a goal that is even more important in situations with a high degree of uncertainty where the degree of adaptability required is higher. Feedback systems need to be based on a rigorous monitoring, with an inbuilt feedback loop, which will allow for 'learning from mistakes'. Related to this is the requirement for the development of an efficient flood forecasting and warning system, including evacuation plans.
Exercises like this can result in the development of a series of priorities that can be tailored to a particular combination of requirements, including economic development, human safety and ecological integrity. The following types of priorities can be put forward as management options that are linked to the needs and resources of a particular situation (Table 1) . By this means the scale of potential impacts can be evaluated and adaptation strategies identified that are flexible enough to deal with the outcomes of several scenarios. Thus, an insight is gained on a flexible way of accommodating uncertainty, as well as indicating future policy and research needs.
Managing the dynamic coast
The concept of managing a dynamic coast is inherent in each of the three scenarios outlined in Table 1 . Traditionally, in coastal zone management terms, the coast has been viewed as a fixed feature and this has lead to "coastal squeeze" (French 1997, Parry 2000, Nicholls and Klein, this volume) . As sea level rises, there is encroachment on to land, this causes change and leads to the development of new environments. However, if this encroachment is halted for one reason or another on the landward side, such as the construction of sea walls or buildings, the coastal zone becomes 'squeezed' between the rising sea and the human environment. This results in loss of habitat and a decline in ecological integrity. Sea level rise is not the only possible driver of coastal squeeze -sediment starvation and erosion area others, as all three induce a 'squeezing' when coastal migration landward is blocked. As previously noted, we need to prepare for a future in which climate changes at an increasingly rapid rate and so it is more appropriate that we move towards a framework that allows a dynamic definition of the coast. The more variability that is allowed within coastal management, the more we will be able to cope with climate-induced change in the coastal zone. Through the maintenance and enhancement of natural buffer zones, coastal squeeze can be reduced and even avoided , Hansen et al. 2002 . This can be achieved through policies of "set-back" where areas are created within which it is forbidden to do certain things, such as construct buildings. Secondly, just as we should not examine the coastal zone in isolation we also should not propose management actions that do not consider the whole ecosystem. Indeed, management practices in the coastal zone need to take into account the entire ecosystem, including the interests of those using, and influenced by, the river itself, the catchment (including the flood plain), as well as the marine part of the coastal zone. It is clear that a better understanding of the system will lead to a better coastal management which will in turn lead to a better understanding of the response of the system to stressors, thus creating a feed back loop that will enable managers to adapt their strategies to better manage the ecosystem.
Tools -analytical, management, and communication
To arrive at the solutions proposed in the previous sections, it is essential that we develop analytical and management tools that will enable us to attain a balance between the three priorities of human safety, sustainable development and ecological integrity. The problems of climate change are already manifest in the coastal zone of Europe and so it is necessary that we start now to deal with the problems. Clearly, we need to develop pro-active strategies to enable us to make the link between climate change and coastal zone management. This involves a fundamental change in ideology, leading to a translation of results from basic scientific research into results that can be applied in a management perspective.
The task of identifying which tools are required to accomplish this goal is complicated by the fact that different types of tools will be needed in accordance with the type of ecosystem to be managed. Furthermore, although, climate change is a global problem and requires a global solution, the impacts of climate change also occur at the regional, national and local scales. This creates a problem of scale that needs to be dealt with when proposing management options. It is clear that changes are required in international policy as well as at the national and local level and that there is a need for policy development. The Group identified four priorities:
1. Develop more integrative models that couple existing ecosystem models to hydrodynamic and geomorphological models. These coupled physical and biological ecosystem models should also include ecosystem resilience; 2. Integrate social science and natural science to address the long term economic impacts of climate change in the coastal zone. Development of predictive economics models are needed to provide robust methods of predicting the future in terms of economic and physical drivers; 3. Develop management approaches that are flexible enough to deal with uncertainty, whilst still maintaining a good degree of risk analysis resulting in the creation of more robust coastal systems; 4. Create a management system that involves all stakeholders in the decision making process.
There is also clear need to quantify risk and to communicate that risk to the public. In today's electronic, information oriented societies, the use of the media is essential to convey the message of researchers and managers to the general public. The general public are broadly aware of the threat of climate change and sea-level rise to the coastal environment. Using the media to aid in the visualisation of the problem will make it easier for the public to develop a deeper understanding and accept the potentially stringent measures that need to be taken. By doing this, information can be presented in a more accessible way that will allow the public to make more informed decisions. Indeed, one of the problems of accurate reporting lies in the uncertainty of the magnitude of the impacts of climate change on the coastal zone. However, it is possible to incorporate this uncertainty into reports of future expectations as has been very effectively demonstrated by meteorologists. The general public accepts that there is some degree of uncertainty in the prediction of the weather but nonetheless accept the general predictions and are willing to change their habits accordingly. However, to achieve this level of trust, we need to have strong predictability to get the public to believe in what we say. Alternatively we can assure public confidence and, thus, have their acceptance by finding a means to state the uncertainty more clearly. Effectively, this means that we as researchers need to find effective ways of presenting our results and projections in a "user friendly" manner. A suggestion could be found on the Tyndall site (e.g. http://www.tyndall.ac.uk/publications/fact_sheets/fact_sheets.shtml).
The role of the public in the decision making process is also important and the utilisation of the media is also an integral requirement for allowing decisionmaking processes to switch from a heavily top-down situation to a more integrated situation. Clearly, the media can be very important in determining the reaction of the public to management propositions and a well-informed local stakeholder will be more able to interact effectively with coastal management decision-making than a less informed stakeholder. This subject is discussed in more depth in Lise et al. (this volume) . Briefly, a fuller participatory approach that switches from a wholly top-down system to a system balancing both inputs from stakeholders as well as central government is required. However, because climate change is a process occurring on long time scales (decades or longer), in addition to public participation, there is also a requirement for strong stewardship from government to balance short-term concerns.
Integrated assessment is another tool that is important for the development of a holistic strategy in the coastal zone. This is discussed in greater detail in both Nunneri et al. (this volume) and Turner (this volume).
Proactive strategies
From the previous sections it is clear that in order to effectively manage the coastal zone in the future we need to adopt a proactive approach that prepares for the significant but uncertain changes that are expected. This proactive policy needs to be based on feedback that allows for continued review and correction. It is also clear that because of the nature of the problems faced by coastal management in response to climate change that there is a requirement for a long term strategy incorporating strong planning, including land use.
The following idealised scheme is developed, with hindsight, from experiences of the Environment Agency's (UK) development of a long-term strategy for the investment in flood defences for the Humber estuary in North East England. In reality progress was less ordered and more complex than presented here, with a number of iterations. Some of the feedbacks are omitted for simplicity. There are no doubt other successful variations on this scheme and a number of the phases may be undertaken, at least partially, in parallel.
The estuary has the UK's largest port complex, an extensive floodplain, in which are located the homes of over 300,000 people and much industry, tourist and recreation facilities, and many archaeological and historic features. The estuary has developing fisheries and is of outstanding importance for wildlife (particularly waterfowl), which are protected under national and international legislation. The project on which this scheme is based has one principal organisation; it is led and funded by the Environment Agency (http://www.environmentagency.gov.uk), which has the responsibility for providing protection from tidal flooding. The stakeholders are involved in a "soft" partnership, which has a largely advisory role; they have no legal or financial commitment and are not responsible for the implementation. It is, however, wise to have agreed terms of reference and working procedures for such stakeholder steering group and similar fora.
The Humber is a large and complex estuary and its management is made more complicated by the fact that no single organisation is responsible for integrating all aspects of social, economic and environmental management. The Humber Strate-gies Manager represents the Environment Agency on the steering groups of projects led by other organisations (i.e. this person is a member of "soft" partnerships run by other "principals"). These partnerships are mostly to do with economic development and regeneration. An approach is, thus, developing whereby working together ensures that single-purpose plans fit together as far as possible into a clear, simple and integrated framework. An industry and nature conservation body (Humber INCA) has also been set up to encourage companies to help them to meet their environmental obligations and encourage environmental enhancements projects.
Other partnerships may be more difficult to develop. The UK Habitats Regulations 1994 require "relevant authorities" (organisations with statutory powers to manage activities within a European Marine Sites) to prepare a single management scheme for day-to-day activities (rather than plans or projects such as the shoreline management plan). These activities include flood defence maintenance works, recreation, fishing and dredging of navigation channels. Within the Humber basin there are 39 "relevant authorities". These include statutory agencies, local authorities, drainage boards, the Ministry of Defence, and water, harbour and navigation companies. This makes the "scoping" or "forming" phase more complicated as firm agreements need to be draw up for the partners, including on funding, project management, employment of project officers and/or consultants, and a disputes procedure. The responsibility for implementing the Humber Scheme is the task of individual authorities, although there will be collective monitoring of the results. In the case of the Humber, the relevant authorities have set up to the independent Humber Advisory Group to guide them and provide a consultative forum. The members of this "soft" partnership are representatives of estuary interests. It should be noted that there are examples of environmental enhancement projects based on hard "partnerships", which involve various combinations of public, private and voluntary sector organisations.
Partnership is a form of team working. Management theory identifies the following stages in team development:
• Forming: initial getting together; • Storming: infighting for power, conflicting objectives, lack of clarity on roles and disagreement on how the partnership should work; • Norming: recognition that progress will only be made by a more collaborative approach, constructive working out of shared objectives, roles and procedures; leading to: • Performing: increasingly effective teaming working which delivers the outcomes.
An established partnership does, however, often require maintenance if it is not to get stale or complacent. It may slip back to the "storming" stage and then need to "norm" again. Risk management, quality assurance with an independent element external to the team, a good disputes procedure and judicious coaching by an experienced chair or other team member all help. In several projects, "storming" or a dispute amongst stakeholders has led to the "forming" of a partnership, which has consequently passed smoothly to the "norming" and "performing" phases.
Improving the knowledge base
The previous sections present the results of the group discussions centred round the three questions posed by Nicholls and Klein (this volume) . The focus of these questions was on how to reconcile the human and natural values of an ecosystem while considering coastal zone management under situation of climate change; on what tools and methods are available now and what is still required to effectively manage the coastal zone in the future, and on what proactive strategies can be implemented to achieve the management goals of providing human safety and promoting economic development without compromising ecological integrity.
It was clear from the discussion that:
• Europe's coasts are vulnerable habitats at risk from urban development, tourism and other economic activities. Climate change will exacerbate these threats; • We must take climate change seriously and start to adapt now.
Climate change is inevitable and must be incorporated into any coastal zone management plan. From this standpoint the group then provided some suggestions on what strategies are needed to manage the coast in the future and what is needed to achieve the knowledge base necessary in order to attain those management goals.
• A long-term approach is necessary for managing the coastal zone although the prediction of climate and socio-economic change is a very uncertain process; • Scenario analysis provides a powerful tool for examining the response to longterm but uncertain climate and other pressures (see Turner, this volume; Nunneri et al., this volume); • Adaptive strategies should be based on sound science and a good knowledge of local circumstances with stakeholder and public involved incorporated into the process at the outset; • Techniques such as cost-benefit analysis and multi-criteria analysis continue to be developed and provide valuable tools for strategy development and the assessment of options; • There is a range of sustainable management measures that should be implemented to help adapt to the uncertainties of potential change in a robust and flexible manner so that human safety, economic well-being and environmental resources are all safeguarded; • There is need for good environmental monitoring systems, targeted research and the willingness to adopt innovative solutions.
Empirical information on coastal adaptation to climate change is still scarce, although there is much more experience of adapting to climate variability (e.g. Klein et al. 2001; Tol et al. 2004) . Continued impact and adaptation assessment, combined with fundamental research on coastal system response and economic, institutional, legal and socio-cultural aspects of adaptation, are required to understand which adaptation options might be most appropriate and most effectively implemented. In the past, many of Europe's coastal regions had extensive wetlands, dunes and related environments that acted to naturally regulate variations in water flow and nutrient loadings (e.g. Jickells et al. 2000; Boesch 2002 ). The natural sink and buffer capacities of these environments should be exploited within coastal management to ensure the ecological integrity, economic development and human safety concerns in the coastal zone (e.g. Nicholls and Branson 1998; Visser and Misdorp 1998) . A holistic attitude, involving integrated modelling that incorporates both natural and social sciences, is also necessary to deal with the uncertainties of the future. Spatially explicit models of river basins that incorporate economic drivers and costs are already available (e.g., Costanza et al. 2002) and the development of coastal models of this type that are specific to the European context would be invaluable. Thus, the maintenance and enhancement of natural sinks and buffers in coastal zones combined with greater research into their effectiveness and limitations in ensuring human safety, economic development and ecological integrity, is clearly a necessary future goal.
